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(57)Abstract: 

PURPOSE: To obtain a human cell line subject to proliferation specifically dependently on 
erythropoietin, thus useful for e.g. erythropoietin activity screening operations to test its cell 
proliferation or differentiating induction by addition of a compound which may have erythropoietin 
activity. 

CONSTITUTION: Bone marrow fluid is taken from patient(s) with initial erythroblast leukemia, the 
myeloblast in the bone marrow fluid is cultured in an erythropoietin-contg. medium, and the 
resultant cell line formed a colony is taken, and then further cultured in a medium containing both 
erythropoietin and bovine fetus serum, thus obtaining the objective new human cell line AS-E2 
(FIRM BP-4819) capable of subculture and subject to proliferation specifically dependently on 
erythropoietin. This cell line can be subjected to erythropoietin activity in vitro screening to test its 
cell proliferation or differentiating induction by its culture in a medium containing a compound 
supposed to have erythropoietin activity. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The increased human cell stock which depends for on erythropoietin specifically. 

[Claim 2] The cell strain according to claim 1 which is an initial erythroblast leukemia patient's bone 

marrow cell origin. 

[Claim 3] The cell strain according to claim 1 which is AS-E2 (the National Institute of Bioscience 
and Human-Technology patent microorganism deposition pin centerjarge, trust number FIRM:BP - 
4819). 

[Claim 4] The in vitro screening procedure of the erythropoietin activity which consists of adding 
the compound imagined to have erythropoietin activity to a cell strain according to claim 1, and 
examining cell proliferation or differentiation inducing. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the screening procedure of erythropoietin activity 
using the increased human cell stock which depends for specifically [ it is still more detailed and ] to 
erythropoietin, and this cell strain about an erythropoietin dependency human cell stock. 
[0002] 

[Description of the Prior Art] Erythropoietin (it may be hereafter written as Epo) is a glycoprotein 
which controls cell proliferation differentiation of the erythrocyte in a higher animal (for example, 
Carnot et aL, ComptRend. 143:384, 1986 reference). Although an erythrocyte is produced by„ 
maturation and differentiation of erythroblast in bone marrow, erythropoietin is cytokine which acts 
on an undifferentiated precursor cell and guides the differentiation to the erythrocyte. From such an 
operation, erythropoietin is greatly used as a clinical treatment medicine of ischemia, especially 
renal anemia in recent years. 

[0003] Most erythropoietin currently used in the current clinical field is the various recombinant 
obtained by gene modification technology. Moreover, in recently, it is not recombination protein itself 
[ such ]. With low-molecular, more erythropoietin activity To replace with the compound which it 
has is tried (). [ Lutz ] B.Giebel and Orally Active Cytokines:Designing a Small Molecule Mimetic of 
Erythropoietin, IBC Conference: New Advances in Peptidemimetics & Small Molecule Design, March 
23-25, 1994. In such a case, in order to present application in a clinical field with possible 
recombinant or low molecular weight compound, it is required to screen such erythropoietin activity 
simply and certainly. If it is the increased cell which depends for on erythropoietin specifically, it can 
be used for such a purpose. 

[0004] Establishment of the human cell stock increased depending on erythropoietin is reported 
(Kitamura et aL, J.Cell. Physiol. 140:323, 1989). However, it is not specifically dependent only on . 
erythropoietin and the cell strain named this TF-1 is a dependency also GM-CSF (granulocyte 
macrophage colony-stimulating factor) and IL-3 (interleukin 3). 

[0005] Moreover, it is a dependency GM-CSF and IL-3 as well as [ Homo sapiens megakaryoblastic 
leukemia cell strain UT-7 (Komatsu et aL, Cancer Res.51:341, 1991) which can be maintained under 
existence of erythropoietin ] TF-1 cell. On the other hand, establishment of the UT-7/Epo cell 
which disappeared GM-CSF and IL-3 dependency is reported (Komatsu et aL, Blood 82:456, 1993). 
However, if GM-CSF of a UT-7/Epo cell and disappearance of IL-3 dependency are the things 
resulting from quantitative reduction of the acceptor beta chain which are GM-CSF and signal 
transfer protein common to IL-3 at all (Komatsu et aL, above), possibility of having the SCF 
dependency (Auffray et aL, Exp.Hematol.22:41 7, 1994) of UT-7 cell which is an old stock cannot be 
denied. 

[0006] moreover, recent years and erythropoietin — the elucidation of a specific, signal transfer 
device is performed energetically, and many matter in connection with it is identified. However, 
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these researches are done using the cell (for example, Showers et al., Blood 80:3070, 1992) which 
made TF-1 cell (Hanazono et al., Int. J. Hematol. 59:80, 1994) mentioned above and Ba/F3 cell which 
is a B cell system discover an erythropoietin acceptor artificially, and these cells show a 
dependency to not only erythropoietin but GM-CSF and IL-3. When the cell reacted to such various 
cytokine is used, even if it is the case where it stimulates by erythropoietin, possibility of having 
diverted the signal transfer path of other cytokine cannot be denied. 

[0007] Therefore, it was established under erythropoietin existence, and even if it piled up the 
passage, the cell strain which increases only depending on erythropoietin and can be used also for 
discovery of signal transfer protein / gene specific to erythropoietin was not obtained. 
[0008] 

[Problem(s) to be Solved by the Invention] Establishment of the cell strain which can leave the 
property of the erythroblast which is a physiological erythropoietin target cell, and can depend for 
only on erythropoietin specifically, can increase in such a situation, and can use for screening of 
erythropoietin activity, and can be used also for discovery of signal transfer protein / gene specific 
to erythropoietin is called for. 

[0009] The purpose of this invention is to offer the erythropoietin dependency cell strain which can 
be used for screening of erythropoietin activity. 

[0010] This invention also makes it the purpose to offer further the in vitro screening procedure 

which measures erythropoietin activity using this cell strain. 

[0011] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned 
purpose should be attained, out of the cell which the erythroblast which is the physiological target 
cell of erythropoietin leukemia-ized, this invention persons succeeded in establishing the starting 
cell strain, and completed this invention. 

[0012] That is, this invention offers the increased human cell stock which depends for on 
erythropoietin specifically. 

[0013] Furthermore, the in vitro screening procedure of the erythropoietin activity which consists of 
adding the compound guessed that this invention has erythropoietin activity to the above- 
mentioned cell strain, and examining cell proliferation or differentiation inducing is offered. 
[0014] The cell strain of this invention can be established using an extraction **** cell from for 
example, an initial erythroblast leukemia (early erhthroblastic leukemia) patient s bone marrow etc. 
Especially in this invention, the myeloblast of the patient by whom the blast cell was accepted in 
bone marrow 76.2% was extracted. This cell formed the colony by Epo addition. When this blast cell 
was furthermore cultivated in FCS (fetal calf serum) and IMDM (chair cove alteration Dulbecco 
culture medium) which carried out Epo addition, the passage was able to become possible, and the 
stable cell strain was able to be established. Thus, it is named AS-E2 and the established cell strain 
is deposited with the National Institute of Bioscience and Human-Technology patent microorganism 
deposition pin centerjarge by trust number FIRM:BP -4819 (October 5, 1994 deposition). 
[0015] The par.pxodase reaction (PO) is negative and AS-E2 accepted megaloblast Mr. change 
(periodic acid-Schiff reagent-AS positivity). 

[0016] Moreover, when the surface antigen of cell strain AS-E2 was examined, CD71, CD36, 
glycophorins A (GPA), CD38, and CD 19, etc. were discovered. 

[0017] When the reactivity over the various cytokine of AS-E2 was examined, only when it 
incubated with Epo, it was stimulated notably, and it was shown that AS-E2 reacts to Epo 
specifically, and increases. Furthermore, in order to examine the growth inhibition by the reactivity 
of Epo to AS-E2, and the anti-Epo antibody, when the number of cells was counted under the 
microscope and the viable count was counted by the trypan blue, it became clear that cell 
proliferation remarkable only in Epo addition conditions is accepted, and such growth effectiveness 
is controlled by addition of an anti-Epo antibody. 

[0018] Moreover, the manifestation of the Epo acceptor in AS-E2 was checked from the joint 
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experiment of Radiolabel Epo. As a result of analyzing the property of an Epo acceptor using 
Scatchard analysis from the data furthermore obtained, the Epo acceptor which AS-E2 discovers 
was only a low compatibility mold. 

[0019] Recently, Epo combines with an Epo acceptor, phosphorylation of Jak2 which is one sort of 
Jak family tyrosine kinase is carried out by this, and the transfer path of the growth signal that Jak2 
self phosphorizes the following molecule with kinase activity is further advocated by this 
phosphorylation (Ihle et al., TIBS 19:222, 1994). In order to examine the justification of this 
assumption, after cultivating AS-E2 under Epo nonexistence for 24 hours and adding Epo 
subsequently, the cell was solubilized and immunoprecipitation was performed by anti-Jak2 antibody 
or the anti-Epo acceptor antibody. After giving sediment to SDS-PAGE, as a result of imprinting on 
the PVDF film and detecting thyrosin phosphorylation protein by the anti-phosphorylated tyrosine 
antibody, AS-E2 reacted to Epo, and the Epo acceptor and the thyrosin phosphorylation of Jak2 
which are an Epo signal transfer system were accepted. This can call it the result to suggest that 
the above-mentioned growth signal transfer path is right. 

[0020] the erythrocyte sent from the same acceptor apart from a growth signal — although 
existence of the signal of specific cell differentiation is suggested — this — current — it is not 
solved most, however, the erythrocyte from an Epo acceptor — the erythrocyte of the lower stream 
of a river which the signal which activates a series of specific transcription factor groups is 
transmitted, and is controlled by these transcription factors — the imprint of a specific gene cluster 
(a heme synthetase gene and globin gene) is activated, and it is thought that it finally specializes in 
a hemoglobin production cell (Yamamoto M. the experimental medicine 11:1026 and 1993). the place 
which examined the manifestation of mRNA of GATA-1 and GATA-2 which is this specific, 
transcription factor by the Northern blot — AS-E2 — both GATA-1 and GATA-2 — although — it 
was checked that it is discovered. 

[0021] It was shown that it is the cell strain for which AS-E2 depends only on Epo specifically and 
which it increases from the various descriptions of such AS-E2. 

[0022] Therefore, the cell strain of this invention is useful although Epo activity, such as a low 
molecular weight compound imagined to have the various recombinant Epo or Epo activity, is 
screened by in vitro one simply and certainly. Such screening can be carried out by examining cell 
proliferation or differentiation inducing. For example, the incubation of the compound imagined to 
have Epo activity and the cell strain of this invention is mixed and carried out. The cell proliferation 
after fixed time amount The incorporation trial of 3T-thymidine, Or [ whether it measures by the 
MTT (3-[4, 5-dimethylthiazol-2-yl]-2, 5-diphenyltetrazolium bromide) assay method 
(J.Immun. Methods 65:55, 1983 reference), and ] Or it can carry out by measuring a viable count etc. 
Moreover, it is also possible to measure Epo concentration by this examining, method. Furthermore, 
the cell strain of this invention can be used as the symptoms analysis and the therapy model of 
initial erythroblast leukemia. Furthermore, as mentioned above, the cell strain of this invention can 
be used also for the experiment for solving specific signal transfer protein / gene to erythropoietin. 
[0023] Although an example explains this invention in more detail below, the range of this invention 
is not limited to this. 
[0024] 
[Example] 

Example 1: Bone marrow liquid was extracted from establishment of AS-E2, and the initial 
erythroblast leukemia patient of maintenance. As for this patient, the blast cell [light microscope PO 
(-) PAS(-) CD11b(-) CD13C+) CD33(+) CD10(-) CD19(-) glycophorin A(+) chromosome:46, XY] was 
accepted in bone marrow 76.2% at the time of the first medical examination. This patient's 
myeloblast formed the colony by Epo addition. Subsequently, it is this blast cell Epo (2u/ml) and 20% 
It was stabilized when cultivated in the FCS addition IMDM, and the passage became possible, and it 
was established as a cell strain. This cell strain was named AS-E2. 
[0025] The gestalt and surface antigen of AS-E2 are as follows. 
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When gestalt AS-E2 of AS-E2 is observed under a microscope, it is about 30micro of ****, and has 
the vacuole. PO was negative and PAS was a positivity. 

The fluorescent antibody technique (Fried et al., Flow Cytometry, Boca Raton, CRC Press:59-78, 
1 989) by flow cytometer considered the manifestation of the surface antigen of cell strain AS-E2 
established by analysis this example of the surface antigen of AS-E2 using the panel of the 
monoclonal antibody to various Homo sapiens antigens. 
[0026] The obtained result is shown in the following table 1. 
[0027] 

table 1 [] The rate of a positivity (%) CD2 0.2 CD 10 0.2 CD 19 6.5 CD25 0 CD34 0.7 CD36 98.8 
CD38 14.1 CD41 0.7CDs71 99.1 HLA-DR 1.1 glycophorin A AS-E2 had discovered CD71, CD36, 
glycophorins A (GPA), CD38, and CD19, etc. so that clearly from 43.1 tables. 
[0028] Example 2: The reactivity to the various cytokine of cell strain AS-E2 established in the 
reactant example 1 over various cytokine was examined. 

[0029] AS-E2 Various cytokine is added to 5,000 cells / well, and it is 5%. C02, 95% It cultivated for 
three days at air (100% of humidity), and 37 degrees C. The class of used cytokine The following 
passes along concentration and it comes out And a certain :human erythropoietin : 10u/ml Homo 
sapiens interleukin 1 alpha (hEPO) :10 ng/ml Homo sapiens interleukin 1 beta (hIL-1 alpha) :10 ng/ml 
Homo sapiens interleukin 2 (hIL-1beta) :10 ng/ml Homo sapiens interleukin 3 (hIL-2) :100 ng/ml 
Homo sapiens interleukin 4 (hIL-3) :10 ng/ml Homo sapiens interleukin 6 (hIL-4) :10 ng/ml Homo 
sapiens interleukin 7 (hIL-6) :10 ng/ml Homo sapiens interleukin 8 (hIL-7) (hIL-8) :1000 ng/ml Homo 
sapiens 11 (hll_-11):10 ng/ml interleukin Homo sapiens granulocyte colony-stimulating factor (hG- 
CSF): — 100u/ml Homo sapiens granulocyte macrophage colony-stimulating factor (hGM-GSE): — 
10 ng/ml The Homo sapiens leukemia inhibitor : 10 ng/ml human erythrocyte differentiator (hLIF) : 
10 ng/ml Homo sapiens stem cell factor (hEDF) : (hSCF) 10 ng(s)/ml Homo sapiens transforming 
growth factor - beta : (HTGF-beta) 100 ng(s)/ml Homo sapiens basicity fibroblast growth factor 
(hbFGF) :10 ng/ml Homo sapiens hepatocyte growth factor (hHGF): — 500 ng/ml Homo sapiens 
M:100 ng/ml oncostatin Homo sapiens epidermal growth factor (hEGF): — after 1000 ng/ml culture 
— CellTiter96TM AQueous Non-Radioactive Cell Proriferation Assay The number of cells was 
measured by measuring the absorbance in 490nm using Kit (product made from Promega). The blank 
which does not contain a cell, and the contrast which does not contain cytokine were examined to 
coincidence. The obtained result is shown in drawing 1 . Only when it incubated with Epo, growth 
was stimulated notably, and AS-E2 was not stimulated depending on other cytokine so that clearly 
from drawing. 

Example 3: The Epo reactivity (growth activity) of cell strain AS-E2 established in the growth 
inhibition example 1 by Epo reactivity and the anti-Epo antibody and the growth activity by the anti- 
Epo antibody were examined. 

[0030] without it adds d) Epo using 1xAS-E2 cell 105: cells / ml — culture and (2) Epo 2u/ml — 
adding — culture and (3) Epo 2u/ml and an anti-Epo antibody (it is diluted and used for 
alphaEpo:1/100) — adding — cultivating — being with time (2, 4, 6, and 8 days) — the number of 
cells was counted under the microscope. The obtained result is shown in drawing 2 . As compared 
with the cell in which the cell which carried out Epo addition does not carry out Epo addition, the 
remarkable increment in the number of cells was observed so that clearly from drawing. Moreover, 
when an anti-Epo antibody was added to coincidence, this growth activity was checked. 
[0031] Subsequently, the result of having dyed the cell of the three above-mentioned group by the 
trypan blue, and having counted the viable count is shown in drawing 3 . Although the viable count 
was decreasing with time in the cell which does not carry out Epo addition, and the cell which added 
Epo and an anti-Epo antibody so that clearly from drawing, most which was counted as the number 
of cells counted also as a viable count in the cell which carried out Epo addition. 
Example 4: It checked by the following approaches that the Epo acceptor was discovered on the 
check AS-E2 cell of a manifestation of an Epo acceptor. 
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[0032] AS-E2 cell was cultivated under 24-hour Epo nonexistence, 0.06-3nM addition of 125 I-Epo 
(product made from Amersham) was carried out to 1x106 cells, and joint assay was performed on 15 
degrees C and the conditions of 3 hours. Nonspecific association was measured under the non- 
indicator Epo existence of the amount of 400 times of 125 I-Epo. In addition, the presentation of a 
joint assay culture medium is 2%. BSA, 0.2% It is an IMDM culture medium containing NaN3. Obtained 
association is shown in drawing 4 . From this, it was checked that the Epo acceptor is discovered on 
AS-E2 cell. 

[0033] Subsequently, when Scatchard analysis was performed from the data obtained from joint 
assay and having been asked for the dissociation constant (Kd value) and the number of acceptors 
of an Epo acceptor, it was shown that the Epo acceptor which AS-E2 cell has discovered is one 
kind of low compatibility mold. 

Example 5: The phosphorylation of the Jak2 and the Epo acceptor in Jak2 and phosphorylation AS- 
E2 of an Epo acceptor was examined by the following approaches, and the signal transfer path of 
Epo was examined. 

[0034] After having cultivated AS-E2 under Epo nonexistence for 24 hours, adding Epo (0 or 
10u/ml) subsequently and making it react for 5 minutes, 1% NP-40 (Nakarai Tesuku, Inc. make), 10% 
Glycerol, 1mM PMSF (the Wako Pure Chem Industries make) and 0.1mg/ml Leupeptin (the Wako 
Pure Chem Industries make), SmicroM pepstatin A (the Wako Pure Chem Industries make), 1mM 
EDTA, 2mM The cell was solubilized with the tris buffer salting in liquid containing alt.banazin san 
sodium (SIGMA company make). Immunoprecipitation was performed using this by anti-Jak2 
antibody or the anti-Epo acceptor antibody (all are UPSTATE BIOTECHNOLOGY and INC. (USA) 
company make). After giving sediment to SDS-PAGE, it imprinted on the PVDF film and thyrosin 
phosphorylation protein was detected by the anti-phosphorylated tyrosine antibody (Wako 'Pure 
Chem, Inc. make), the obtained result is shown in drawing 5 (A:anti-Jak2 antibody, a B:anti-Epo 
acceptor antibody, and A and B — also in any, a lane 1 expresses the case where a lane 2 carries 
out Epo addition of the Epo case of not adding). AS-E2 reacted to Epo, and the thyrosin 
phosphorylation of Jak2 which is an Epo signal transfer system, and an Epo acceptor was accepted 
so that clearly from drawing. 

Example 6: The following Northern blot analysis considered the manifestation of mRNA of GATA-1, 
. GATA-1 in manifestation AS-E2 of mRNA of GATA-2, and GATA-2. 

[0035] All RNA was prepared according to the formula of kit attachment from K562 cell strain 
(chronic-myelogenous-leukemia acute transformation cell strain) and HL-60 cell strain (acute 
leukemia cell strain), using ISOGEN (NIPPON GENE make) as cell strain AS-E2 and contrast of this 
invention. Subsequently, Northern blot analysis (Molecular Cloning: A Laboratory Manual, Sambrook 
et al., Cold Spring Harbor Laboratory Press, 1989) was performed. The indicator of a probe is . 
Random. Primer It carried out using LabellingKit (product made from Takara). Namely, Eco of a PVC 
vector GATA-1 (Zon et al., Proc.Natl.Acad.Sci.USA 88:10638-10641, 1991) inserted in RI part and 
the insertion which codes GATA-2 (Nagai et al., Blood 84:1074-1084, 1994) were started, and the. 
indicator probe was produced according to the formula of kit attachment. .... 
[0036] After doing 30microg use per one lane of all RNA from each above-mentioned cell and 
performing agarose gel electrophoresis, Hybond-N (product made from Amersham) was used as a 
hybridization transfer membrane, and blotting was carried out by the capillary tube method. 
Hybridization is 50%. A formamide, 5xSSPE, 2xDenhardt's solution, 0.1% It carried out at 42 degrees 
C overnight using the solution which consists of a presentation of SDS. They are after hybridization 
and a membrane 2xSSC and 0.1% The room temperature washed 4 times by SDS, autoradiography 
was further performed in BAS (product made from Fuji), and image analysis was carried out. the 
result is shown in drawing 6 (A:GATA -1, B:GATA -2, and A and B — all are boiled and, in AS-E2, a 
lane 2K562, and a lane 3, a lane 1 expresses HL-60). GATA-1 was detected by AS-E 2 andK562 as 
a clear band, and GATA-2 were accepted by any cell strain of AS-E2, K562, and HL-60 so that 
clearly from drawing. 
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[0037] 

[Effect of the Invention] By this invention, it was specifically dependent only on erythropoietin, and 
increased, and the establishment of a cell strain which can be used for screening of erythropoietin 
activity was attained. The in vitro screening procedure which measures the erythropoietin activity of 
the compound presumed to have erythropoietin activity using the cell strain of this invention 
became possible. This in vitro screening can be carried out by examining the cell proliferation or 
differentiation inducing of a cell strain of this invention. Moreover, it is also possible to measure Epo 
concentration by this examining method. Furthermore, the cell strain of this invention can be used 
as the symptoms analysis and the therapy model of initial erythroblast leukemia. Furthermore, the 
experiment for solving specific signal transfer protein / gene to erythropoietin can be conducted 
using the cell strain of this invention. 

[0038] The utility value of the erythropoietin dependency human cell stock of these points to this 
invention is very large. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the screening procedure of erythropoietin activity 
using the increased human cell stock which depends for specifically [ it is still more detailed and ] to 
erythropoietin, and this cell strain about an erythropoietin dependency human cell stock. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. . 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Erythropoietin (it may be hereafter written as Epo) is a glycoprotein 
which controls cell proliferation differentiation of the erythrocyte in a higher animal (for example, 
Carnot et al., Compt.Rend.1 43:384, 1986 reference). Although an erythrocyte is produced by 
maturation and differentiation of erythroblast in bone marrow, erythropoietin is cytokine which acts 
on an undifferentiated precursor cell and guides the differentiation to the erythrocyte. From such an 
operation, erythropoietin is greatly used as a clinical treatment medicine of ischemia, especially 
renal anemia in recent years. 

[0003] Most erythropoietin currently used in the current clinical field is the various recombinant 
obtained by gene modification technology. Moreover, in recently, it is not recombination protein itself 
[ such ]. With low-molecular, more erythropoietin activity To replace with the compound which it 
has is tried (). [ Lutz ] B.Giebel and Orally Active Cytokines:Designing a Small Molecule Mimetic of 
Erythropoietin, IBC Conference: New Advances in Peptidemimetics & Small Molecule Design, March 
23-25, 1994. In such a case, in order to present application in a clinical field with possible 
recombinant or low molecular weight compound, it is required to screen such erythropoietin activity 
simply and certainly. If it is the increased cell which depends for on erythropoietin specifically, it can 
be used for such a purpose. 

[0004] Establishment of the human cell stock increased depending on erythropoietin is reported 
(Kitamura et al., J. Cell.Physiol. 140:323, 1989). However, it is not specifically dependent only on 
erythropoietin and the cell strain named this TF-1 is a dependency also GM-CSF (granulocyte 
macrophage colony-stimulating factor) and IL-3 (interleukin 3). 

[0005] Moreover, it is a dependency GM-CSF and IL-3 as well as [ Homo sapiens megakaryoblastic 
leukemia cell strain UT-7 (Komatsu et al., Cancer Res.51:341, 1991) which can be maintained under 
existence of erythropoietin ] TF-1 cell. On the other hand, establishment of the UT-7/Epo cell 
which disappeared GM-CSF and IL-3 dependency is reported (Komatsu et al., Blood 82:456, 1993). 
However, if GM-CSF of a UT-7/Epo cell and disappearance of IL-3 dependency are the things 
resulting from quantitative reduction of the acceptor beta chain which are GM-CSF and signal 
transfer protein common to IL-3 at all (Komatsu et al., above), possibility of having the SCF 
dependency (Auffray et al., Exp.Hematol.22:417, 1994) of UT-7 cell which is an old stock cannot be 
denied. 

[0006] moreover, recent years and erythropoietin — the elucidation of a specific signal transfer 
device is performed energetically, and many matter in connection with it is identified. However, 
these researches are done using the cell (for example, Showers et al., Blood 80:3070, 1 992) which 
made TF-1 cell (Hanazono et al., Int.J.Hematol.59:80, 1994) mentioned above and Ba/F3 cell which 
is a B cell system discover an erythropoietin acceptor artificially, and these cells show a 
dependency to not only erythropoietin but GM-CSF and IL-3. When the cell reacted to such various 
cytokine is used, even if it is the case where it stimulates by erythropoietin, possibility of having 
diverted the signal transfer path of other cytokine cannot be denied. 
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[0007] Therefore, it was established under erythropoietin existence, and even if it piled up the 
passage, the cell strain which increases only depending on erythropoietin and can be used also for 
discovery of signal transfer protein / gene specific to erythropoietin was not obtained. 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] By this invention, it was specifically dependent only on erythropoietin, and 
increased, and the establishment of a cell strain which can be used for screening of erythropoietin 
activity was attained. The in vitro screening procedure which measures the erythropoietin activity of 
the compound presumed to have erythropoietin activity using the cell strain of this invention 
became possible. This in vitro screening can be carried out by examining the cell proliferation or 
differentiation inducing of a cell strain of this invention. Moreover, it is also possible to measure Epo 
concentration by this examining method. Furthermore, the cell strain of this invention can be used 
as the symptoms analysis and the therapy model of initial erythroblast leukemia. Furthermore, the 
experiment for solving specific signal transfer protein / gene to erythropoietin can be conducted 
using the cell strain of this invention. 

[0038] The utility value of the erythropoietin dependency human cell stock of these points to this 
invention is very large. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Establishment of the cell strain which can leave the 
property of the erythroblast which is a physiological erythropoietin target cell, and can depend for 
only on erythropoietin specifically, can increase in such a situation, and can use for screening of 
erythropoietin activity, and can be used also for discovery of signal transfer protein / gene specific 
to erythropoietin is called for. 

[0009] The purpose of this invention is to offer the erythropoietin dependency cell strain which can 
be used for screening of erythropoietin activity. 

[0010] This invention also makes it the purpose to offer further the in vitro screening procedure 
which measures erythropoietin activity using this cell strain. 
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MEANS 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned 
purpose should be attained, out of the cell which the erythroblast which is the physiological target 
cell of erythropoietin leukemia-ized, this invention persons succeeded in establishing the starting 
cell strain, and completed this invention. 

[0012] That is, this invention offers the increased human cell stock which depends for on 
erythropoietin specifically. 

[0013] Furthermore, the in vitro screening procedure of the erythropoietin activity which consists of 
adding the compound guessed that this invention has erythropoietin activity to the above- 
mentioned cell strain, and examining cell proliferation or differentiation inducing is offered. 
[0014] The cell strain of this invention can be established using an extraction **** cell from for 
example, an initial erythroblast leukemia (early erhthroblastic leukemia) patient's bone marrow etc. 
Especially in this invention, the myeloblast of the patient by whom the blast cell was accepted in 
bone marrow 76.2% was extracted. This cell formed the colony by Epo addition. When this blast cell 
was furthermore cultivated in FCS (fetal calf serum) and IMDM (chair cove alteration Dulbecco 
culture medium) which carried out Epo addition, the passage was able to become possible, and the 
stable cell strain was able to be established. Thus, it is named AS-E2 and the established cell strain 
is deposited with the National Institute of Bioscience and Human-Technology patent microorganism 
deposition pin centerjarge by trust number FIRM:BP -4819 (October 5, 1994 deposition). 
[0015] The par pxodase reaction (PO) is negative and AS-E2 accepted megaloblast Mr. change 
(periodic acid-Schiff reagent-AS positivity). 

[0016] Moreover, when the surface antigen of cell strain AS-E2 was examined, CD71, CD36, 
glycophorins A (GPA), CD38, and CD19, etc. were discovered. 

[001 7] When the reactivity over the various cytokine of AS-E2 was examined, only when it 
incubated with Epo, it was stimulated notably, and it was shown that AS-E2 reacts to Epo 
specifically, and increases. Furthermore, in order to examine the growth inhibition by the reactivity 
of Epo to AS-E2, and the anti-Epo antibody, when the number of cells was counted under the 
microscope and the viable count was counted by the trypan blue, it became clear that cell 
proliferation remarkable only in Epo addition conditions is accepted, and such growth effectiveness 
is controlled by addition of an anti-Epo antibody. 

[0018] Moreover, the manifestation of the Epo acceptor in AS-E2 was checked from the joint 
experiment of Radiolabel Epo. As a result of analyzing the property of an Epo acceptor using 
Scatchard analysis from the data furthermore obtained, the Epo acceptor which AS-E2 discovers 
was only a low compatibility mold. 

[0019] Recently, Epo combines with an Epo acceptor, phosphorylation of Jak2 which is one sort of 
Jak family tyrosine kinase is carried out by this, and the transfer path of the growth signal that Jak2 
self phosphorizes the following molecule with kinase activity is further advocated by this 
phosphorylation (Ihle et al., TIBS 19:222, 1994). In order to examine the justification of this 
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assumption, after cultivating AS-E2 under Epo nonexistence for 24 hours and adding Epo 
subsequently, the cell was solubilized and immunoprecipitation was performed by anti-Jak2 antibody 
or the anti-Epo acceptor antibody. After giving sediment to SDS-PAGE, as a result of imprinting on 
the PVDF film and detecting thyrosin phosphorylation protein by the anti-phosphorylated tyrosine 
antibody, AS-E2 reacted to Epo, and the Epo acceptor and the thyrosin phosphorylation of Jak2 
which are an Epo signal transfer system were accepted. This can call it the result to suggest that 
the above-mentioned growth signal transfer path is right. 

[0020] the erythrocyte sent from the same acceptor apart from a growth signal — although 
existence of the signal of specific cell differentiation is suggested — this — current — it is not 
solved most, however, the erythrocyte from an Epo acceptor — the erythrocyte of the lower stream 
of a river which the signal which activates a series of specific transcription factor groups is 
transmitted, and is controlled by these transcription factors — the imprint of a specific gene cluster 
(a heme synthetase gene and globin gene) is activated, and it is thought that it finally specializes in 
a hemoglobin production cell (Yamamoto M. the experimental medicine 1 1:1026 and 1993). the place 
which examined the manifestation of mRNA of GATA-1 and GATA-2 which is this specific 
transcription factor by the Northern blot — AS-E2 — both GATA-1 and GATA-2 — although — it 
was checked that it is discovered. 

[0021] It was shown that it is the cell strain for which AS-E2 depends only on Epo specifically and 
which it increases from the various descriptions of such AS-E2. 

[0022] Therefore, the cell strain of this invention is useful although Epo activity, such as a low 
molecular weight compound imagined to have the various recombinant Epo or Epo activity, is 
screened by in vitro one simply and certainly. Such screening can be carried out by examining cell 
proliferation or differentiation inducing. For example, the incubation of the compound imagined to 
have Epo activity and the cell strain of this invention is mixed and carried out. The cell proliferation 
after fixed time amount The incorporation trial of 3T-thymidine, Or [ whether it measures by the 
MTT (3-[4, 5-dimethylthiazol-2-yl]-2, 5-diphenyltetrazolium bromide) assay method 
(J.Immun. Methods 65:55, 1983 reference), and ] Or it can carry out by measuring a viable count etc. 
Moreover, it is also possible to measure Epo concentration by this examining method. Furthermore, 
the cell strain of this invention can be used as the symptoms analysis and the therapy model of 
initial erythroblast leukemia. Furthermore, as mentioned above, the cell strain of this invention can 
be used also for the experiment for solving specific signal transfer protein / gene to erythropoietin. 
[0023] Although an example explains this invention in more detail below, the range of this invention 
is not limited to this. 
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EXAMPLE 



[Example] 

Example 1: Bone marrow liquid was extracted from establishment of AS-E2, and the initial 
erythroblast leukemia patient of maintenance. As for this patient, the blast cell [light microscope PO 
(-) PAS(-) CD1 Ib(-) CD13C+) CD33C+) CD10(-) CD19R glycophorin A(+) chromosome:46, XY] was 
accepted in bone marrow 76.2% at the time of the first medical examination. This patient's 
myeloblast formed the colony by Epo addition. Subsequently, it is this blast cell Epo (2u/ml) and 20% 
It was stabilized when cultivated in the FCS addition IMDM, and the passage became possible, and it 
was established as a cell strain. This cell strain was named AS-E2. 
[0025] The gestalt and surface antigen of AS-E2 are as follows. 

When gestalt AS-E2 of AS-E2 is observed under a microscope, it is about 30micro of ****, and has 
the vacuole. PO was negative and PAS was a positivity. 

The fluorescent antibody technique (Fried et al., Flow Cytometry, Boca Raton, CRC Press:59-78, 
1989) by flow cytometer considered the manifestation of the surface antigen of cell strain AS-E2 
established by analysis this example of the surface antigen of AS-E2 using the panel of the 
monoclonal antibody to various Homo sapiens antigens. 
[0026] The obtained result is shown in the following table 1. 
[0027] 

table 1 [ ] The rate of a positivity (%) CD2 0.2 CD 10 0.2 CD 19 6.5 CD25 0 CD34 0.7 CD36 98.8 
CD38 14.1 CD41 0.7CDs71 99.1 HLA-DR 1.1 glycophorin A AS-E2 had discovered CD71, CD36, 
glycophorins A (GPA), CD38, and CD19, etc. so that clearly from 43.1 tables. 
[0028] Example 2: The reactivity to the various cytokine of cell strain AS-E2 established in the 
reactant example 1 over various cytokine was examined. 

[0029] AS-E2 Various cytokine is added to 5,000 cells / well, and it is 5%. C02, 95% It cultivated for 
three days at air (100% of humidity), and 37 degrees C. The class of used cytokine The following 
passes along concentration and it comes out. And a certain :human erythropoietin : 10u/ml Homo 
sapiens interleukin 1 alpha (hEPO) :10 ng/ml Homo sapiens interleukin 1 beta (hIL-1 alpha) :10 ng/ml 
Homo sapiens interleukin 2 (hll_-1beta) :10 ng/ml Homo sapiens interleukin 3 (hIL-2) :1 00 ng/ml 
Homo sapiens interleukin 4 (hIL-3) :10 ng/ml Homo sapiens interleukin 6 (hIL-4) :10 ng/ml Homo 
sapiens interleukin 7 (hIL-6) :10 ng/ml Homo sapiens interleukin 8 (hIL-7) (hIL-8) :1000 ng/ml Homo 
sapiens 11 (hIL-11):10 ng/ml interleukin Homo sapiens granulocyte colony-stimulating factor (hG- 
CSF): — 100u/ml Homo sapiens granulocyte macrophage colony-stimulating factor (hGM-CSF): — 
10 ng/ml The Homo sapiens leukemia inhibitor : 10 ng/ml human erythrocyte differentiator (hUF) : 
10 ng/ml Homo sapiens stem cell factor (hEDF) : (hSCF) 10 ng(s)/ml Homo sapiens transforming 
growth factor - beta : (HTGF-beta) 100 ng(s)/ml Homo sapiens basicity fibroblast growth factor 
(hbFGF) :10 ng/ml Homo sapiens hepatocyte growth factor (hHGF): — 500 ng/ml Homo sapiens 
M:100 ng/ml oncostatin Homo sapiens epidermal growth factor (hEGF): — after 1000 ng/ml culture 
— CellTiter96TM AQueous Non-Radioactive Cell Proriferation Assay The number of cells was 
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measured by measuring the absorbance in 490nm using Kit (product made from Promega). The blank 
which does not contain a cell, and the contrast which does not contain cytokine were examined to 
coincidence. The obtained result is shown in drawing 1 . Only when it incubated with Epo, growth 
was stimulated notably, and AS-E2 was not stimulated depending on other cytokine so that clearly 
from drawing. 

Example 3: The Epo reactivity (growth activity) of cell strain AS-E2 established in the growth 
inhibition example 1 by Epo reactivity and the anti-Epo antibody and the growth activity by the anti- 
Epo antibody were examined. 

[0030] without it adds (1) Epo using 1xAS-E2 cell 105 cells / ml — culture and (2) Epo 2u/ml — 
adding — culture and (3) Epo 2u/ml and an anti-Epo antibody (it is diluted and used for 
alphaEpo:1/100) — adding — cultivating — being with time (2, 4, 6, and 8 days) — the number of 
cells was counted under the microscope. The obtained result is shown in drawing 2 . As compared 
with the cell in which the cell which carried out Epo addition does not carry out Epo addition, the 
remarkable increment in the number of cells was observed so that clearly from drawing. Moreover, 
when an anti-Epo antibody was added to coincidence, this growth activity was checked. 
[0031] Subsequently, the result of having dyed the cell of the three above-mentioned group by the . 
trypan blue, and having counted the viable count is shown in drawing 3 . Although the viable count 
was decreasing with time in the cell which does not carry out Epo addition, and the cell which added 
Epo and an anti-Epo antibody so that clearly from drawing, most which was counted as the number 
of cells counted also as a viable count in the cell which carried out Epo addition. 
Example 4: It checked by the following approaches that the Epo acceptor was discovered on the 
check AS-E2 cell of a manifestation of an Epo acceptor. 

[0032] AS-E2 cell was cultivated under 24-hour Epo nonexistence, 0.06-3nM addition of 125 I-Epo 
(product made from Amersham) was carried out to 1x106 cells, and joint assay was performed on 15 
degrees C and the conditions of 3 hours. Nonspecific association was measured under the non- 
indicator Epo existence of the amount of 400 times of 125 I-Epo. In addition, the presentation of a 
joint assay culture medium is 2%. BSA, 0.2% It is an IMDM culture medium containing NaN3. Obtained 
association is shown in drawing 4 . From this, it was checked that the Epo acceptor is discovered on 
AS-E2 cell. 

[0033] Subsequently, when Scatchard analysis was performed from the data obtained from joint 
assay and having been asked for the dissociation constant (Kd value) and the number of acceptors 
of an Epo acceptor, it was shown that the Epo acceptor which AS-E2 cell has discovered is one 
kind of low compatibility mold. 

Example 5: The phosphorylation of the Jak2 and the Epo acceptor in Jak2 and phosphorylation AS- 
E2 of an Epo acceptor was examined by the following approaches, and the signal transfer path of 
Epo was examined. 

[0034] After having cultivated AS-E2 under Epo nonexistence for 24 hours, adding Epo (0 or 
10u/ml) subsequently and making it react for 5 minutes, 1% NP-40 (Nakarai Tesuku, Inc. make), 10% 
Glycerol, 1mM PMSF (the Wako Pure Chem Industries make) and 0.1mg/ml Leupeptin (the Wako 
Pure Chem Industries make), SmicroM pepstatin A (the Wako Pure Chem Industries make), 1mM 
EDTA, 2mM The cell was solubilized with the tris buffer salting in liquid containing alt.banazin san 
sodium (SIGMA company make). Immunoprecipitation was performed using this by anti-Jak2 
antibody or the anti-Epo acceptor antibody (all are UPSTATE BIOTECHNOLOGY and INC. (USA) 
company make). After giving sediment to SDS-PAGE, it imprinted on the PVDF film and thyrosin 
phosphorylation protein was detected by the anti-phosphorylated tyrosine antibody (Wako Pure 
Chem, Inc. make), the obtained result is shown in drawing 5 (A:anti-Jak2 antibody, a B:anti-Epo 
acceptor antibody, and A and B — also in any, a lane 1 expresses the case where a lane 2 carries 
out Epo addition of the Epo case of not adding). AS-E2 reacted to Epo, and the thyrosin 
phosphorylation of Jak2 which is an Epo signal transfer system, and an Epo acceptor was accepted 
so that clearly from drawing. 
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Example 6: The following Northern blot analysis considered the manifestation of mRNA of GATA-1, 
GATA-1 in manifestation AS-E2 of mRNA of GATA-2, and GATA-2. 

[0035] All RNA was prepared according to the formula of kit attachment from K562 cell strain 
(chronic-myelogenous-leukemia acute transformation cell strain) and HL-60 cell strain (acute 
leukemia cell strain), using ISOGEN (NIPPON GENE make) as cell strain AS-E2 and contrast of this 
invention. Subsequently, Northern blot analysis (Molecular Cloning: A Laboratory Manual, Sambrook 
et al. p Cold Spring Harbor Laboratory Press, 1989) was performed. The indicator of a probe is 
Random. Primer It carried out using LabellingKit (product made from Takara). Namely, Eco of a PVC 
vector GATA-1 (Zon et al., Proc.Natl.Acad.Sci.USA 88:10638-10641, 1991) inserted in RI part and 
the insertion which codes GATA-2 (Nagai et al., Blood 84:1074-1084, 1994) were started, and the 
indicator probe was produced according to the formula of kit attachment. 
[0036] After doing 30microg use per one lane of all RNA from each above-mentioned cell and 
performing agarose gel electrophoresis, Hybond-N (product made from Amersham) was used as a 
hybridization transfer membrane, and blotting was carried out by the capillary tube method. 
Hybridization is 50%. A formamide, 5xSSPE, 2xDenhardt's solution, 0.1% It carried out at 42 degrees 
C overnight using the solution which consists of a presentation of SDS. They are after hybridization 
and a membrane 2xSSC and 0.1% The room temperature washed 4 times by SDS, autoradiography 
was further performed in BAS (product made from Fuji), and image analysis was carried out. the 
result is shown in drawing 6 (A:GATA -1, B:GATA -2, and A and B — all are boiled and, in AS-E2, a 
lane 2K562, and a lane 3, a lane 1 expresses HL-60). GATA-1 was detected by AS-E 2 andK562 as 
a clear band, and GATA-2 were accepted by any cell strain of AS-E2, K562, and HL-60 so that 
clearly from drawing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the reactivity of the various cytokine to AS-E2 cell. 

"Drawing 2] It is drawing showing the number of cells with time observed under the microscope to 

show the Epo reactivity of AS-E2, and the growth activity by the anti-Epo antibody. (-) is Epo. For 

the cell which added 2u/ml, and (**), the cell which does not add Epo, and (**) are Epo. The cell 

which added 2u/ml and an anti-Epo antibody (alphaEpo:1/1 00 dilution) is expressed. 

[Drawing 3] It is drawing showing the viable count with time which carried out trypan blue dyeing to 

show the Epo reactivity of AS-E2, and the growth activity by the anti-Epo antibody. (-) is Epo. The 

cell which added 2u/ml, the cell into which (**) does not add Epo, and (**) express the cell which 

added Epo2u/ml and an anti-Epo antibody (alphaEpo:1/100 dilution). 

[Drawing 4] It is drawing showing the joint assay of AS-E2 using 125 I-Epo. In (0), all avidity and 
(**) express nonspecific avidity, and (-) expresses specific binding activity. 
[Drawing 5] It is drawing (photograph of electrophoresis) showing the phosphorylation of the Jak2 
and the Epo acceptor in AS-E2. A gives an immune precipitate with an anti-Epo acceptor antibody 
(lane 1 Epo un-adding; the lane 2 Epo addition) to anti-Jak2 antibody (lane 1 Epo un-adding; the 
lane 2 Epo addition) among drawing, B is given to the electrophoresis of SDS-PAGE, it imprints on 
the PVDF film, and drawing which detected thyrosin phosphorylation protein by the anti- 
phosphorylated tyrosine antibody is expressed. 

[Drawing 6] It is drawing (photograph of electrophoresis) showing the manifestation of mRNA of AS- 
E2, K562, GATA-1 in HL-60 cell strain, and GATA-2. The result of the Northern blot for which A 
used GATA-1 (lane 1 AS-E2; lane 2K562; the lane 3 HL- 60) for among drawing, and B used GATA- 
2 (lane 1 AS-E2; lane 2K562; the lane 3 HL- 60) as a probe is expressed. 
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n, IBC Conference: New Advances in Pep t idem ime tics 
& Small Molecule Design, March 23-25, 1994) 0 C 

c i: t $> § o x y x n # x f- y jc ft£ «K b 

[0 0 0 4] xUXP#x^>fcflSc#LTii5i-r5t h 
IffllfiftOtHStfWftSttT^* (Kitamura et al.. J. 
Cell. Physiol. 140:323, 1989) o LfrL&tfbs CCD 

T F - i kifc&2ftfc«M&tt&xyxo#x^y©*fc 

ftgttfcft# , t3©'ef±4<, GM-CSF GEKSv 
^D7 u=.—fflffi&=f) ^1 L-3 Wy*— so 



o-r + y-3) fcfctfeSircfcSo 

[0 0 0 5] tfc, xyxnsKx?-y<0#ftTlc*Hf b 
5 5th g^»«14aiul^*fflflS1* U T - 7 (Komatsu et 

al. , Cancer Res. 51 :341 , 1991) tTF-l M&tffl 
iltGM-CSF^I L-3fcfcft#tt-pfc£o -73, 
GM-CS Ffcitfl L-3ft#14£M2:bfcUT-7 
/Ep offlfi§<98f£jb<$B££*lTV5 (Komatsu et a 
1., Blood 82:456, 1993) „ bfrb&tfpK UT-7/ 
E p offlSS<DG M — C S F fetkCF I L-3ft£tt0?8fc 
GM-CSF, I L-3Pim<D->?1-)b&M$y< 

$>5W± (Komatsu et al., tutti) , U T - 

7*fflSaOS C Fft#1t (Auffray et al. .Exp. Hematol. 
22:417, 1994) £WLT^5Blj£tttt£ircS4v\, 
[0 0 0 6] Scfc, x«JXn^X5 l >'1fS^v' 

titSxELfcT F- 1 MBS (Hanazono et al.. Int. J. H 
ematol. 59:80, 1994) J f>, BlK^T**5Ba/F 3 

«BlfiK:xy^D4?x^ySgft%ASWK:5ES«-&fc«l 

BS (MZ-lis Showers et al., Blood 80:3070, 1992) 
^ffl^TfrbttTfc ClftC,<DfflB§«xy7.D#Xf- 
ycOfrftb?, GM-CS F-fU L-3tCfefe?¥lt^ 

s 

[000 7] bfctfoT, iij7D^xf>#fiTEi 
3i£fts I(^IfeTtx'JXD*xfy©«cft#L 

[0 0 0 8] 

w&xu xDjj?xf-y««aii!aT*s*^oiiK*a 

U *oxyxn#x^y©&E#SWK#c#bTii$| 
U x ij 7 D,fxf yiSttox i"J -x y^tffl c 

ii^T-t , $fcxy ^njtfx^yteftswa-yy-Jvi/e 

[0 0 0 9] *%W<OiW«xUxn^x^ygtt<DX 

* ij -x y ^Kffiffl T'tSxiJXnlxf yft^ttfflSS 

tt£lf&t3ci:&c&5 0 

[0 0 10] *fgB^(i$C>tc. I«tt^ffl^txiJX 

^mt^c-htgWiit^o 

[0 0 1 1] 

a^wsBsaT'fesis^^ajiajpKbbfcjfflflSfOf^ 



(3) 



f$P»W 8- 1 6 3 9 8 2 



[0 0 12] ttzt>*>, Xmmtz-V Xa$jL?-yi l c& 

[0 0 13] $5>K, *^B^iix'JXn#x^>?gtt^ 
frf i> 2 *i 3 <b£fe£±f3ifflMc gsin L T« 
fc «#{b8§2l£»r ^ci^^&sxuxntf 

[0014] *f8w©austtti, mtummimn&to. 

I (ea'r I y erhthroblastic le 10 
u k em i a) B#^#f£&H>£}£®2fdiiI]K£ffl^ 

^7 6. 2%ISA6SftfcS#cD#Hg3*£$&L/-Co C 
©MS&E p ofetaTrnnx-^j^Lfco $e>(CiI(D 
3?i#£FCS (^B^lfiiri) fccfctfE p oSsiDL fc I 
MDM Xn-^K^^-^-yn^*) (CTig»Lfc 

ncoxviz lt m±L-$nrcMj&m& as-e 

-try^-(c§K#^F I RM : B P-4 8 1 9T?»K£ 20 
ftTi^S (1 9 9 4^10^5 S^K) o 
[0015] AS-E2 t£R(S ( P 

0) tfitttTS t> . g^£l«{b£Ei6fc (as** 

l->y7Ml: PA SH14) 0 
[0016] £ tz. IfflSStt A S - E 2 ©SSfcxil^&W 
Lfci:u5, CD7 1, CD 3 6, ^"'Jn*iJyA (G 
PA), CD 3 8, CD 1 9&E%%-WL~C^f£ 0 
[0 0 17] A S-E 2<n&Wy4 bfi^yitCfttZS. 

Ltck%<DfrmWzfflWL2tls AS-E2^Epo 30 
Mcfij£LTii^3C t£^L/c 0 AS- 
E 2£*tf £> E p otDSl&tt&.fctfjftE p o£xft(C,i:£> 

fcHJ/^7;b-T£M&£#^hLfc£u;5N E 

[0018] tttttHlE p o <D$S£HSU OAS 
- E 2 fcfcttS E p o §§{*©£3l!WiK;£ ftfc. S £ 
U:f#5>nfcT-£fr5> Scatchar d M%fflV^T 40 
E p 0 «S*OttKt«Wr LfclSS, A S - E 2 

[0 0 19] E p otiE p o£gf*£:IS£-U C 

ntC.t-s.TJ a k775 'J— *-n If© 1 ST 

£-5 J a k 2«"J>IWk«tU ?5fc«l©UylWkfc<fc 
■pT J a k 2 e?SHt*feoT*0^*y 

>Itfbf 3 i: v» 3 *»*>^;l/©fis»!Btf IMS tiT 

1/^3 (Ihle et al., TIBS 19:222, 1994) „ £<D®M<V 
iEStefcfctt-rfcfci&tes A S-E 2£E p o3E#£T 
T2 4fl*MJg*U #VT*E p o*muLfc'&, M¥&Z so 



RjiSffcU ttJ a k 2*att£fc«:JnE p o ggfcfitfc-e 

ft, p v d FMfe$E¥ U st 'j yw&u i/vwre* 
vi/>>)yM{t*>'Wnztktiii>rd£%:. as-e2 

liEpo ICKJ&U A^Epo E 

P o*S**J:tf J a k 2<D?ui/>y ymtftm#>t> 

[0 0 2 0] «SI->y^;I/fctigiJlc, Hi;g£#fr&fg 
fi^H^fc J: T MtP S ft T ^ * T»l0#JfU*«FS Wft 

(-NA#^^iie^^neyjiG?) ©he 

•$Z>t1§z.t>ftT^Z> (YamamotoM. SBRB¥ll :1026 , 

1993) o COftSWfclE^&Fe&SGATA-K 
G AT A-2«0mRN AOfg^y— +fy^n>y Met 

t>tOfcL;fci:<:3, AS-E2f(iGATA-lfeJ:0' 
G A T A - 2 OVvfnfetffgKLT^S d illJn 

[002 l] lOJ:3%AS-E 2<D#a^A->e>, A 
S-E 2^E p o©#£ftStoEtt#LTi|!8rr*IIHH& 

[0 0 2 2] LfctfoT, *%93QlBlia%ti&*lffi&*. 

ft e p o ztziz e p o % tmm-ztizi&ft? 

OjA^M^, SfctiMTT (3-[4,5-dimethylthiazol-2 
-yl] -2 ,5-diphenyltetrazolium bromide) 7 V^Z^'tfi 
(J. Immun. Methods 65:55, 19.83#M) HMfctZ 

■fSClfcA^trSo coKKffitctoTE p oil 

[0 0 2 3] WTK*«W**«Se9»CJ:!J?6fc|¥L< 
[0 0 2 4] 

^SfiCT 1 : A S - E 2 OtSitfc it>*IS^ 



(4) 



ftmW- 8- 1 6 3 9 8 2 



®mmmQfamgMfrt>nmmzm®Lrc a coat 
&®&m%mic%m mmpo (-) , pas (-) % 

C D 1 1 b (-) , C D 1 3 (+) , C D 3 3 (+K 
CD 1 0 (-K CD 1 9 (-), yj3*i;>A 
(+) » 4 6, XY] ^7 6. 2%W.#)t>tl 

Lfco S^TCOIS*, Epo (2u/ml) ts&Xf 
2 0% FCSjfital MDM*"P**tfci:C*ftSt 

t*%AS-E2i:*2SLfco 

[0025] AS-E2 OJgJBfc J: tf«ffiSUR«WT© 



10 



A S - E 2 CDJgfig 

A S - E 2 (iKffitft-?K& bfc i:C5, gti 3 0 p @g 
£fl§*WbT</>£>. POtiBtttT'J&t), PAS 

A S - E 2 O^SffifitDftgflT 

♦ftBSGflTfttti LfcM* A S - E 2 (DS®mHO^ 

ied et al., Flow Cytometry, Boca Raton, CRC Press: 
59-78. 1989) f£«fc t>&ftL7c„ 

[0026] 5 nfcesfcWT©^ i k**. 





Si 


[0 0 2 7] 

Utt* (%) 


C D 2 




0. 2 


C D 1 0 




0. 2 


C D 1 9 




6. 5 


CD2 5 




0 


CD 3 4 




0. 7 


CD3 6 




9 8.8 


CD 3 8 




14. 1 


C D 4 1 




0. 7 


C D 7 1 




9 9. 1 


HL A-DR 




1 . 1 






4 3. 1 



Sfr^ejtefr&cfcSK, AS-E2BCD7K CD3 
6, yU3*y>A (GP AK CD 3 8. CD 1 9& 

[0 0 2 8] $m&lZ : #11M hA-OKW-TSSJE 

14 



30 



[00 2 9] AS-E 2 5, 0 0 0«IB/£x;Wc# 
h * >f >*iS4P U 5% CCh, 9 5% £M 
(SSl0 0%K 3 7°CT3B^lg«b/Co ^fflbfc 



1 0 u/m 1 



thxyxu^xfy (h.EPO) 
t h^y^-a-f + y- 1 a (h I L- 1 a) : 1 0 n g/m 1 
H h>T>*-o-r*y- 1 J8 (h I L — 1 j8) : 1 0 n g/m 1 



1 0 n g/m 1 

1 0 0 n g/m 1 

1 0 n g/m 1 

1 0 n g/m 1 

1 0 n g/m 1 

1 0 0 0 n g/m 1 



r:F^^-u^>2 (hIL4-2) 
£ h^>£-n^ + :/3 (hi Lf 3) 

+ (h I L — 4) 
t:h^-a^ + >6 (hIL-6) 
t:h>T>?-P^y7 (hIL-7) 
bh^y^-n^^>8 (hIL-8) 
t: h^y^-u^^y 1 1 (h I L- 1 1 ) : lOng/ml 

h^li^nn-~fiJ^H? (hG«C S F) : 100u/m] 
k hH&^v^D77-> ? ^n--$iJ^H? (hGM-CSF) 
1 M hfilfil^fflSFH? (h L I F) : lOng/ml 

hSfcjfoSKMfcH? (h E D F) : 1 0 n g/m 1 
k h^«H? (h S C F) : 1 0 n g/m 1 

Mhh^yXyt-^yfmmB 1 ?- P (h T G F — /?) : 100ng/ml 
k h^Sttl««^«ti5iH? (h b F G F) : 1 0 n g/m 1 

thmmmmmm? chhgf) :5oon g /mi 

\L hXy^TsZ + yM : 1 0 0 n g/m 1 



1 0 n g/m 



(5) 



«fBH¥ 8- 1 6 3 9 8 2 



8 



t h±)^ti5ia? (hEGF) : 1 
C e 1 1 T i t e r 9 6™ AQueous 
Non — Radioactive Cell Pror 
iferation Assay Kit (Prome 
g attSD ^ffl^T4 9 0 nmKfctf 5H5yfcfi*»J£1" 

K, A S-E 2 E p o fcfcfcUH'y+a'*— h bfci: 
mmm3 ■ E p oKJSttfcitfffiE p offifttcJ: 5*151 

pi* 

%mm 1 Ttti LfcWJfitt AS-E2©Epo SJCtt 

(JMX&tt) &£tfftEpotttt£J:«jMX^*NR 

L/ /to 

[0 0 3 0] A S-E 2lfflSSl x 1 0 5 iffl!S/m 1 Srffl 
(1) Epo^inL^flgt, (2)Epo 
2u/ml»0Ltm fcitf (3) Epo 2 
u/m 1 hKE p oinft (a E p o : 1/10 Olz^ffl. 
LTTO *8sft]LTig*U »*W (2, 4, 6. 8 

0 ) k. «gfc£iK$!giT t*# ? y v bfco » 5 nmm 

[0 0 3 1] #V>T\ ±E3pOfflfla*hU/Or;l/- 

.£ LXij 9 y Y 2tt;T;:(S i: A,£#£ffllSS £ LT 6 * 9 

ftfltffl 4 : E p o £8#©B9!0ttK 

A S-E 2«&±TE p oggfttf^SlL-tVSilfcfc 

[0 0 3 2] A S - E 2 i£fflJ3§£ 2 4 R#H E p o lf#feT 
"C*#U 1 X 1 0 6 ffiO«tC^tT 125 I - E p o 

(Amershamtl) 5:0. 0 6 ~3 n MjfefjQLT 
1 5t, 3B*H©*fl : T*S£7-yH:'i , *?Tofco 2M$S 
125 I - E p o <0 4 0 OttftQllMSgRE p o 

2% BSA, 0. 2% N a NaSraty I MDMigitil 

T'*5. »5*ifea^*B4k:^ , r. <m£<9, as- 

E 2lffllS±{cE p ogStt#5SlLT^3i:i:tf«KS 
n/co 

[0 0 3 3] ^Tig^T-y^fr&ffbnfcx-^fr 
bS c a t c h a r dM^ioTE p 0§§{*£>8?S£ 
36a (Kdffi) fc*S#»i:**i6fci:«:5x AS-E 

2«B*sa!UT^* e p o ssft^ffinaitts! 1 as 



0 0 0 n g/m 1 

&tt0IJ 5 : J a k 2, E p ogSttO'J >ISHb 
AS-E 2fcfett* J a k 2*3it5E p of§*OV> 

[0 0 3 4] A S - E 2 % E p o ##£T"Z? 2 4 tflfflJS 
SU Epo (OSfcti 1 0 u/m 1) fci&iOL 

T5«-fflS(S?*fc«, 1% NP-40 C^^T 
10 ^^|*S#tMD > 10% yj-bn-;k ImM P 
MS F (foftffimHttS^aSiK 0. lmg/ml 

7°z$?-yA (.^ytmmxm^^m) , imu e 

DTA> 2mM ^bh/^^^g^HJ^A (S I 

g m a ttio h 'j xaiHa}s«T«iiia*RiiS{b l 

fc. CHafclB^TifiJ a k 2 6tft*fctiSiE poSSf* 
(V-ftl&UPSTATE B I OTECHNOL 
OGY, INC. (USA) tt»D TfeSi±P$£iT^ 
fco ftPI^S: SDS-PAGE icttLtcfe. P V D FM 

M) vi-ui'yvyffltzy'VrtttktiiLrco ftbft 

fcfi5**0 5 (A : JriJ a k 2ffit. B:inEpo§g 
fttaft, $fc, A. Bt^f-'tUC&^Tt, U-yiliE 
p o $mtU(Dm^s U—y 2 E p o i^iDLfc^?: 
^"f) iCTTsto Hjb^W&^fti-Jt, A S — E 2 i£ E 
p o £5J5U frOE p o iy?i-)l'BMJk'?%>2> J a k 
2 & <k tf E p o gSftdf- n -> > D y»fb^B» 5 n 

HM>J6 : G AT A- 1 $s£.ZfG ATA — 2<OmR N A 
30 CDfgll 

AS-E 2tCfclt5GATA - 1 $5«ktf G ATA-2© 
mRNAOJ^4ttTO/- <f^n-y (-MtiOi 

[00 3 5] *5l0^O«fflflS^A S - E 2, %^tfmi 
£ LTK 5 6 2«lBtt (ti14#ftttfiifaa%14$Hkffl/iS 
*) fe«ttfHL-6 0«1* C%ttaifa^lfflSSft) ^ 
I SOGEN (--y^y->'->aS0 ^fflV^T, £ 

7— *fy7uy h^-^f (Molecular Cloning: A Laborat 
40 ory Manual, Sambrook et al.. Cold Spring Harbor La 

boratory Press, 1989) %ifofc 0 7°n-70<f.iH£R 
andom Primer Label lingKit 
(T a k a r attSD *ffl^T^ofc 0 P V 

C-^^^-cDEco R IgPfiadfA^nfcGATA- 
1 (Zon et al., Proc. Natl. Acad. Sci. USA 88:1063 

8- 10641, 1991) £ G A T A — 2 (Nagai et al ., Blood 
84:1074-1084, 1994) %3-f^y^t5'l'^-h 

so [0 0 3 6] tuiE©S*fflBa*^cO^RN A5: 1 



r 



(6) 
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tc*> 3 o n g^u 7#u-*rj\,9.ts.%m%fTvit 
/vcry^Hf— ->a> • Yvy7s7 7- • 

UViLTHybond-N (Am e r s h a mfttO 

/vf 94*£—*s a yti 5 o % *;l/A7 5 h\ 5 x 

SSPE, 2xDenhardt' s solutio 
n, 0. 1% S D S<D&f&£. K> ^^iSM^K^X 4 2 

•CT-swaiLfc. /very *-f-e-: > a >n, 

Uy?:2xSSC, 0. 1% S D S X'MMfc X 4 fUSfe 
#U SSKBAS (Fuj ittH) £T*— h^S?* io 

^57-f-*fft\ H«IP«f*Lfco *©iB*ifeBI6 
(A : GATA-K B : GATA-2, A, B 

^ftlfeEU-Vl(4AS-E2, b->2(4K5 6 
2, b-> 3&H L-6 0£gf) tC^-To HA^B^P, 
«fc 0 fc* G A T-A -H4AS-E2kK562EE 
W*/^yKi:tTtfttU*n, £ fcG ATA-2&A S- 
E2, K 5 6 2, H L-6 0<D^?ft<Dffl®3fff.T*$>Wt> 

[0 0 3 7] 

g s fbB-^ox u x n #x?- yft&zmfct %^y 

a x * y -xy^tt*^ojBiia«offljfiJiiatsfctt» 
[00 3 8] cneo^s^woxy^njpxf-y 



[01] AS-E2fflSSt»t5M^h*^>Og 
[02] A S-E 2<DE p oSfSttfeitfRE p ofiif*: 

ic£2>Mffift&*7Htrctb<D, mwrnxmrnLtcm^ 

&fflfi»** , r0Tf**o (•) ttEpo 2 u/m 1 
«JPL/c», (A) &E po£&fjnL&V«, 

(□) liEpo 2 u/m 1 ttfiE p ojrtft (a E p 
o:i/l 0 0#IR) ^^iDt fc«^g-r o 

[03] A S-E 2©EpoKKftfc«ktfJaE poJntt 

«^W44«Biiaa*7P'r0-e*5o (•) iiE PO 2 

u /m 1 ZmuLtcmM, (A) «Epo ^rj^iJD Lfcl^ 
fflflk (□) 14 E p o 2 u/m 1 £JnE p otfift (a E 
po : l/l-O OWfl© fc^itlLfclfflBS**'*. 
[0 4] 125 I -E p o^rfflV^A S-E 2<D^7y 

t>r*3?taf$«. (O) tt^s^sit, (□) 

[0 5] A S-E ZKlStf* J a k 2&<£a :: E p of§ 

ft© y ^mtsssfH «a!acfto¥S) -e*So 0 

«k AlijjiJ ak2Sft (b-yiliEpo^jfeblT, b 
->2«Epo^in) > B ttta E p o SSfHftft (b- 
> 1 fi E p o #$sin ; b- ^ 2 E p o SsJjD) £<D&& 
j±i^^SDS-PAGE©«macKtC#L, PVDF 

§iEig¥U m ymit^-ui/ym^Xf-ui/yv ym 

it* wwzma L£0£Sf o 

[0 6] A S-E 2, K562, H L - 6 OfflBSflcEfe 
tt3GATA-K G AT A- 2«QmR N A^fS!^ 
"TBI (M^W](DWM) X3b% 0 0*. A &4 G A T A — 
1 (u-y 1 (4A S-E 2 ; b- >2t4K 5 6 2 ■; b- 
>3(4HL-60), BtiGATA — 2 (b— > 1 (4A 
S-E 2 I U-y2(iK 5 6 2: b— y3t4HL-6 
0) *7u-7£LTm^rc/— fyfuy b<Dm%Z 



[0 4] 



150000 



HEPO BOUND 
(cpm) 



100000 



50000 




1 2 

1-EP0 (nM) 
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1] 



tW>5-cK+>- 1 0 (ML- IP), lOng/ml - 



vssssssss. 



tM>^-a-<+>-3 (hIL-3), lOOng/ml - WWWKj 



tM'>5'-CM'^>- 8 (hIL-8), lOOOng/ml - 



J 



Li t « L11 > * I 
I • 1 * II 



t^^-7*-5>^*8*lie9^-^ (hTGP-p), lOOog/W . v:;;:. : ::.;: : :: v i 



fcKtfiiSHH^ (hEOF). lOOOng/ral - 



Ma 



3 



T 



H 'I'" 



0.3 



0.35 



0.4 



0.45 

<490nm) 



OJ 



0.33 




(8) &W\¥-8- 1 6 3 9 8 2 



[05] 



• ■ " s 




1 2 



L 



f 



(9) 



%ffl¥ 8 



-16 3 9 8 2 



[06] 




CD 




< 




(10) 



ftfflW- 8- 1 6 3 9 8 2 



(5i) int.ci. 6 mm^ /frtsa#* fi stB^Bm 

G 0 1 N 33/53 V 



//(C 1 2N 5/06 
C 1 2 R 1 :91) 



K 



A 6 1 K 37/02 A C C 

(C 1 2N 5/00 E 
C 1 2 R 1 :91) 
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